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Radiobioassay Program of the Institutional Total Diet Sampling Network 
II. Selected Physiological Constants of Urine 


A. A. Moghissi and Mary G. Mayes! 


The Institutional Total Diet Sampling Network program, initiated in 
1961, has provided information on the intake of certain radionuclides 
by selected groups of children and young adults, and the resulting 
radiation dose. Starting with 1966, this was supplemented by a radio- 
bioassay program with the aim of improving radiation dose estimates 
by using excretion data. Numerous physiological parameters were 
measured to evaluate their suitability for the validation of a 24-hour 
urine sample. 

The results of measurements of volume, specific gravity, pH value, 
osmolality, and creatinine in samples collected during 1966-1968 are 
summarized. Results of these measurements, along with a review of 
available data, with particular emphasis on creatinine, are presented 


and discussed. 


The Institutional Total Diet Sampling Net- 
work program (ITDSN) is described in an 
earlier report (1). In initiating a radiobioassay 
program in 1966, 10 of the stations (figure 1) 
were selected for special sampling and deter- 
mination of urinary constants. The analytical 
data for this program have been reported (2). 

By examining the data from urine samples 
in correlation with food intake values, a better 
evaluation of the possible radiation hazard was 
anticipated. A brief description of the radio- 
bioassay program of the ITDSN, and pre- 
liminary findings related to cesium-137 (3) 
and tritium (4), were previously reported. 

Our investigations of the physiological con- 
stants will be described below. For convenience, 
the description of physiological constants re- 
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ported by other authors will be discussed 
as well, under the headings for the specific 
constants. 


Procedures and methods 


The details of the sample collection and 
analytical procedures were reported previously 
(3). These have been modified slightly during 
the course of operation of the program. 

The volume, specific gravity, and pH of the 
samples were determined by conventional tech- 
niques. Osmolality was determined by means 
of an osmometer manufactured by Advanced 
Instrument, Inc.? The standard provided by 
the manufacturer consisted of a sodium chlo- 
ride solution containing colloids, to simulate 
biological specimens. 

Creatinine was analyzed by the Folin (5) 
technique as modified by Clark and Thompson 
(6). Various substances, including certain 
drugs, glucose, acetone, and acetoacetic acid, 
may affect the accuracy of the analysis (6-8). 
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Figure 1. 


None of these is ordinarily present to any 
significant extent in the urine of healthy in- 
dividuals; hence, no known discrepancies were 
due to these factors in this study. 

The results of early experiments in this 
laboratory indicated that substantial errors 
were introduced if urine specimens were im- 
properly preserved; therefore, particular atten- 
tion was given to the preservation and handling 
of the 24-hour urine samples. 


Results and discussion 


Urinary constants were measured for their 
contribution to the validation of a 24-hour 
sample. The normal values for many of these 
parameters, particularly under conditions of 
this study, were largely unknown. It was hoped 
that information gained by combination of 
these parameters could be used to establish 
the validity of values reported. 

In all cases, the values were separately aver- 
aged for males and females and for various 
ages. Values below 1 standard deviation from 
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the mean were discarded but those above 1 
standard deviation were retained. It was rea- 
soned that excessively high values were prob- 
ably caused by physiological factors while ex- 
cessively low values were indicative of an 
incomplete sample collection. Obviously, this 
approach is subject to dispute. However, as can 
be seen in the majority of the cases studied, the 
cause for discarding a sample was that more 
than one factor, e.g., creatinine and volume, did 
not meet the criteria mentioned above. 


Creatinine 


The use of creatinine values for the valida- 
tion of a 24-hour urine sample has been re- 
ported in the past (9-12). Creatinine is the 
end product of creatine catabolism, and ex- 
creted creatinine is a measure of the basal 
nitrogen catabolism. An adult man excretes 
3 to 6 percent of total urinary nitrogen daily 
as creatinine, and the creatinine excretion is 
relatively constant from day to day for a given 
individual on a normal diet. However, several 
factors may affect creatinine excretion. For 
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example, a heavy meat diet contains significant 
amounts of creatinine, which is not metabolized 
and is excreted rapidly. Creatinine in the diet 
is excreted unchanged in urine. 

The constancy of true or endogenous creati- 
nine excretion in the urine is not affected 
significantly by moderate changes in protein 
intake. However, creatinine in urine of persons 
on a normal] diet may be elevated-when renal 
function is impaired, as it depends on rate of 
urine formation and rate of elimination of 
urine. Serious renal impairment’is indicated, 
for example, in disease states sueh as typhoid, 
tetanus, ‘or pneumonia, where: an imerease in 
creatinine excretion- would -oecur.. A -decrease 
in urinary creatinine would be- observable in 
muscular atrophy, anemia, kidney degenera- 
tion, and leukemia. It is stressed; however, that 
measurements outside normal ranges do not 
necessarily indicate disease. 

Creatinine excretion increases with age to 
adulthood, and is somewhat higher in obese 
persons than in thin persons (13-15). The 
creatinine measurement has been proven to be 
of greatest value in determining the complete- 


ness of urinary output and provides an index 
of glomerular filtration. 

The problem of the validation of a 24-hour 
urine sample was complicated in this study 
by lack of control during sample collection 
and shipment. Although attempts have been 
made to relate urinary excretion rate to the 
creatinine level of a one-voiding sample (10), 
this approach would be questionable without 
reference to other criteria for children of the 
age groups of this study due to rapid changes 
in the metabolism of this age group. 

Cahill and Wheeler (3) report normal creati- 
nine values ranging from 0.4 to 1.7 g/day for 
children. Values of Clark, et al. (16), range 
from 0.50 to 1.90 g/day for ages 6 to 18. 
O’Brien and Abbott (17) related creatinine 
excretion to body weight of children, ages 12 
to 17 as follows: females, 22.8 mg/kg (range 
12.2-29.4); males, 25.1 mg/kg (range 20.7- 
28.2). 

Klimakova (18) reported creatinine excre- 
tion values for 118 children, ages 7 to 16, on 
a special diet in which eggs, milk and curd 
replaced meat and fish. During maturation 


Table 1. Creatinine in urine excreted by children 
(g/day) 
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daily urinary creatinine excretion increased. 
Contrasting results were obtained from 10 
physically underdeveloped children. The urin- 
ary creatinine excretion of this group was lower 
than that of healthy children of the same age 
group. This study indicates the effect of nutri- 
tion and diet on urinary creatinine values, tends 
to explain the wide range of observed values. 

Zorab (19) found that in children of both 
sexes, the mean creatinine excretion increased 
steadily with age, and between 11 and 18 years, 
the value doubled. Zorab’s measurements were 
obtained from over 1,000 samples from children 
on a 24-hour collagen-free diet (withholding of 
ice cream, fish and meat). Banchieri (20) con- 
cluded that creatinine excretion is solely a func- 
tion of body weight. 

Table 1 shows the creatinine content of the 
samples collected, expressed as average value, 
range, and standard deviation. Figure 2 reflects 
graphically the data plotted by age and sex. 
For comparison, the figure also includes data 
from selected authors who have reported creati- 
nine values for children (16,18,19). The data 
indicated no distinct influence of sex in early 
years, but an apparent divergence in later years 


of youth. Harding and Gaebler (9) previously 
reported this divergence in creatinine values 
during the teen years. 


Volume 


Although urine volume alone is an unreliable 
parameter for the validation of a sample, in 
combination with other parameters it is useful 
(7, 19, 22). Table 2 lists the volumes of urine 
collected in this study. Plotting of the data by 
age (figure 3) indicates little deviation from 
values reported previously. Normal urine vol- 
ume for children.5 to 8 years of age as reported 
by Nelson, et al. (24), is 650-1,000 ml/day; 
for 8 to 14 years of age, 800-1,000 ml/day. 
Rourke, et al. (25), reported average values 
of 1,200 ml/day, ranging from 500-3,000 
ml/day. 

In some cases, a very low creatinine value is 
associated with a small sample volume, indicat- 
ing an incomplete collection. There are also 
examples of disagreement between the two 
parameters. A large sample volume and a small 
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Figure 2. Urinary crea‘inine observations of childern 
to 18 years, compared with mean value reported by 
Clark and Thompson (16), Klimakova (18), 
and Zorab (19), 


(mean and mean + standard deviation) 


creatinine value could be attributed to a possi- 
ble addition of water to the sample by the child 
to satisfy the person in charge of the institu- 
tion, and a reasonable creatinine value with a 
small sample volume may be attributed to a 
decrease in the water intake of the individual. 
In this report, samples having a volume lower 
than the mean less 1 standard deviation have 
been eliminated from further evaluation. In 
the majority of cases, these samples would also 
have been disregarded due to the low creatinine 
content. 

Covariance analysis was performed where 
the volume of each sample was related to the 
creatinine value obtained. The resulting co- 
efficients were plotted by age and sex. Figure 
4 indicates that this relationship increases with 
age. 
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Table 2. Volume of urine excreted by children 
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Figure 3. Results of urine volume measurements of 
children 7 to 18 years, compared to mean value 
reported by James (23), Nelson et al. (24), 
and Rourke et al. (25) 

(mean and mean + standard deviation) 


Specific gravity and osmolality 


Normal specific gravity measurements fall 
in the range of 1.002-1.025, with the average 
value at 1.018 for children (22-26, 27). Table 
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Figure 4. Excretion of creatinine by children expressed 
in g/liter 


3 lists the specific gravity determinations and 
figure 5 shows them graphically. The stability 
of the specific gravity in urine is remarkable 
and in combination with other parameters such 
as volume, is used to validate the sample. A 
high volume and a low specific gravity indicate 
a possible dilution of the sample with water. 
In several cases, this could be observed and 
was combined with a low creatinine value. The 
combination of volume and specific gravity 
could be used only on a confirmatory basis as 
high water excretion is usually associated with 
low salt concentration. 





Table 3. Specific gravity of urine excreted by children 
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Figure 5. Specific gravity results in urine of children 
7 to 18 years (mean and mean + rd deviation) 


Table 4. 


Closely associated with specific gravity is the 
osmolality. By definition, the osmolality of a 
given solution is numerically equal to the molal- 
ity of an ideal solution of a nonelectrolyte 
having the same freezing point. Korte (28) 
suggested that since the osmolality of urine is 
influenced by the intake of electrolytes and the 
content of nitrogen-containing compounds in 
urine, osmolality ratios in nutritional field 
studies may prove to be more constant than 
creatinine values which are dependent on 
muscle mass development. This observation was 
based on the fact that the intake and output 
of electrolytes are well balanced and constant 
in most communities of developing countries. 

Osmolality results of this study are shown 
in table 4. Graphic presentation of the data 
is shown in figure 6. Normal osmolality meas- 
urements range from 515 mOs/liter for infants 
to an average value of 1,362 for 14 to 18-year 
olds (29, 30). 


Osmolality of urine excreted by children 


(mOs/liter ) 
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attempt was made to properly preserve the 
—. samples and thus the pH values may be of 
greater value than from improperly preserved 
samples. The determination of urinary pH is of 
importance clinically, largely in relation to the 
precipitation of insoluble material from urine 
and possible formation of urinary calculi. The 
normal pH range values for man are 4.8 to 8.0 
(25). Table 5 and figure 7 include the pH ob- 
servations for ages 6 to 18 in this study and 
indicate agreement with previously reported 
values. 
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Figure 6. Osmolality in urine of children 7 to 18 years MEAN6.0 
(mean and mean + siandard deviation) 
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Because the pH value changes with metabo- 
lism and biological activity after the sample 
collection, conclusions regarding the relation- 
ship between the pH value and the validity of 


, . Figure 7. Urine pH measurements of children 7 to 18 
the sample are dubious. In the present study an years (mean and mean + standard deviation) 
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Conclusions 


It is evident that the measurement of urinary 
parameters is valuable for radiobioassay studies 
in children. Creatinine determination has been 
used in the present study as the most important 
single factor in the validation of a 24-hour 
urine sample. 

Volume, osmolality, and specific gravity are 
other useful parameters which were used to 
confirm conclusions based on creatinine values. 
The pH determination was performed to evalu- 
ate the condition of urine and, in some in- 
stances, as a basis for elimination of sample 
data obtained from children with health dis- 
orders. The combined values determined for 
these samples indicate that a 24-hour sample 
can be validated, provided previously reported 
data are used in combination as “normal 
values.” Sixty-two samples were eliminated 
from consideration on the basis of a combina- 
tion of constants, 14 on the basis of volume 
alone, and 27 solely on the creatinine value. 

Upon further investigation, the use of os- 
molality as a urinary constant may prove to 
be of greater value than considered here al- 
though insufficient data were available for a 
conclusive evaluation. 
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Radiobioassay Program of the Institutional Total Diet Sampling Network 
Ill. Cesium-137 Dose Estimates and Body Burdens of Children 


A. A. Moghissi and Mary G. Mayes? 


Food and urine samples collected from ten stations of the Institutional 
Total Diet Sampling Network program were analyzed. Cesium-137 and 
potassium in food and urine were analyzed by gamma spectroscopy. The 
cesium-137 body burdens were established by using the cesium-to- 
potassium ratio, by the relationship between cesium content of urine and 
the biological half-life of cesium in children, and by a model based on 


intake. 


Differences among results obtained, using each of these techniques, 
are discussed. Radiation dose calculations are based on recommendations 
in International Commission on Radiation Protection Report Number 2. 


A description, discussion of objectives, and 
the analytical results of the Institutional Total 
Diet Sampling Network (ITDSN) program 
have been published and are continuously up- 
dated (1). Also, essential features of the radio- 
bioassay portion of the ITDSN program have 
been described (2-4). Data concerning the 
urinary constants measured during the years 
1966-1968 are detailed in this issue of Radia- 
tion Data and Reports. (5). This report deals 
with the discussion of the results of studies 
on the cesium-137 body burdens of children, 
and the resulting radiation dose to muscle, 
liver, and bone. 

Since intake and urinary excretion data on 
a large number of subjects within the ITDSN 
have been determined, an opportunity is pro- 
vided for estimating the cesium-137 body bur- 
den by a variety of calculation techniques. 

Rehnberg, et al., (6) have estimated the body 
burden of children using the following equation: 


Q _ 10-3 f y [t,/0-693 (1 — e-0.693 tm/ ty) @-0.693 ty/t, 
ose Gi) 


where: Q the cesium-137 body burden in 

nCi, 

f the fraction of cesium-137 ab- 
sorbed from the GI tract, 
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the intake of cesium-137 per day, 
the biological half-life of cesium, 
the reporting period for intake 
values (1 month), and 

the period between end of i™ 
period and period of the body 
burden estimation. 


The available total diet results permit an esti- 
mation of the body burden using equation (1). 

A second possibility for the estimation of 
body burden is the application of the following 
equation: 


t, = 0.693 Q*" _. 

where: bd 

Q and t, have the same notations as in 
equation (1), 

F, =the fraction of cesium-137 ex- 
creted in urine, and 

U = the average cesium-137 activity in 
urine in nCi/day. 


The estimation based on equation (2) is 
particularly useful as the t, of 53 days was 
determined (2) using the same procedures em- 
ployed to obtain data from the subjects covered 
by this study. 

Several investigations have compared the 
137Cg/K in food to that in the body. McNeill 
and Trojan (6), e.g., propose the following 
equation: 


(#°7Cs/K) voay = 8 (°C8/K) 00a .. (3) 
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Oberhausen and Onstead (7) have measured 
the potassium values in children. Their exten- 
sive values are generally in agreement with 
previously reported results (8). Using those 
results and (*°°Cs/K) way, the body burden. can 
be estimated. 

The comparison between the results from 
the three above-mentioned methods permits an 
evaluation of errors associated with cesium 
body burden determinations in children by 
methods other than the direct measurement, 
i.e., whole body counting. 

Based on the body burdens estimated and 
reported in this paper, dose estimates were 
calculated according to the International Com- 
mission on Radiation Protection (ICRP) model 
(9) and are presented following body burden 
information. 


Procedures and methods 


The details of sample collection and analysis, 
dietary habits and other factors influencing the 
cesium intake in the ITDSN have been de- 
scribed previously (1). The radiobioassay por- 
tion of ITDSN for 1966, including the details 
and analysis and the procedures for validation 
of 24-hour urine samples, was reported by 
Cahill and Wheeler (2). These procedures have 
continued to be followed except for the addi- 
tion of an osmolality factor. Considerable effort 
was made to validate the 24-hour urine collec- 
tion. The highest reliance was placed on creati- 
nine content as this parameter seems to be 
relatively independent of the intake. Volume, 
pH-value, and specific gravity were used as 
supplementary evidence (4). All samples were 
analyzed by gamma spectroscopy as previously 
described (2). 


Results and discussions 


Tables 1 to 3 show the body burdens of 
children from selected institutions in the 
United States during 1966 to 1968. 

The body burden estimation by the biological 
half-life method is reported under t, and was 
calculated according to equation (2) using a 
urine to total excretion ratio of 0.8 (2) and a 
t, of 53 days. 

The body burden by food intake (F) was 
calculated using equation (1). Due to the in- 
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Table 1. Cesium-137 body burden of children during 
1966 (nCi) 





Cs/K> 


| 


Station Average 





_ 


1 
4 
3 
Idaho 4 
Burlington 3 
Portland 5. 
2 
3 
2 
7 
3. 
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CHRONNNSH > 
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co] ROMe ote 
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Average 





* Calculated by the biological half-life. 

> Calculated by the cesium-to-potassium ratio. 

© Calculated from the food intake. 

4 Number of menths per year for which samples were available. 


Table 2. Cesium-137 body burden of children during 


1967 (nCi) 





Station to* | Cs/K> Fe Average 





o 
o 


Idaho Falls 
Burlington 
Portland 


nee 
ne NeNweK NO 
we | AAAErwoASC 


~ 





| tol Pao ail & 
rm] a mm rere 


KY wo 


Average 











® Calculated by the biological half-life. 

> Calculated by the cesium-to-potassium ratio. 

© Calculated from the food intake. 

4 Number of months per year for which samples were available. 


Table 3. Cesium-137 body burden of children during 
1968 (nCi) 


| 
| 





Station |Average 





Wilmington 
Idaho Falls 
Burlington 
Portland 
Louisville 
Chicago 
: Sioux 

Tampa 


ld orn 
m1] tonto! tom | 





wi we 


Average 





* Calculated by the biological half-life. 

> Calculated by the cesium-to-potassium ratio. 

© Calculated from the food intake. 

4 Number of months per year for which samples were available. 


complete sample collection during the year, 
the average value for each year was used in 
the calculation process to replace the missing 
months. The application of equation (3) in 
association with potassium values is reported 
in the column designated Cs/K. Finally, the 
average of the results obtained by three meth- 
ods is also included. 
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It can be seen that the deviation of the results 
of each method from the average is reasonably 
small if one considers the errors associated 
with this type of study. The largest errors are 
introduced by the low levels of cesium in food 
and urine and large analytical errors asso- 
ciated with some of the results. 

An additional source of error in the results 
obtained from the cesium to potassium ratio is 
the uncertainty regarding the potassium body 
burden of children. Obviously, the average 
potassium values used for the calculation can 
deviate markedly from the potassium body bur- 
den of children in this study. 


All cesium-137 results below the minimum 
limit of detection of 10 pCi/kg were recorded 
as zero. It is obvious that this procedure causes 
discrepancies in individual results. During the 
averaging process, these inaccuracies tend to 
be minimized and thus the calculated annual 
average body burdens by the biological half- 
life method and the food intake method agree 
reasonably well. For 1966, the values were 3.8 
nCi and 4.4 nCi, respectively. For 1967, these 
values were 2.1 nCi and 2.3 nCi, and for 1968, 
2.1 nCi and 2.0 nCi. The values calculated from 
the cesium-to-potassium ratio for the same 
years are 3.0 nCi, 1.3 nCi, and 1.5 nCi, respec- 
tively. These averages are lower than values 
calculated by other techniques, although in no 
case do they deviate by more than a factor of 
2 from values calculated by the two other 
methods. 


Results obtained from the Austin station in 
1967 are indicative of the effect of the analyti- 
cal errors. While all urine values were above 
the minimum limit of detection, six food values 
were below the limit of detection and thus were 
recorded as zero. This explains the 10-fold 
difference between the body burdens estimated 
by the biological half-life and food intake 
methods, respectively. 

It is concluded that the body burden estima- 
tion by any one of the above mentioned tech- 
niques is valid for the evaluation of population 
exposure provided a sufficiently large number 
of samples are available. In many cases, the 
whole body counting technique is not sensitive 
enough to measure the body burden in the 
general population and one is forced to use 
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techniques based on intake or excretion. If 
reasonable sample collection and analytical 
techniques are used, the results of these cesium 
body burden estimates are valid and are accu- 
rate within a factor of 2 or less. 

Table 4 summarizes the results of dose esti- 
mates by geographic location and by year using 
the ICRP model (9). 


Table 4. 


Average estimated dose from cesium-137 by 
geographic location (mrem/a) 





Location 1966 





_ 


Chicago 


S. Dak: Sioux Falls 


Wilmington 


Idaho Falls 


~ 


Burlington 


_ 


Portland 
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NA, no analysis, data not available. 


The estimated dose to muscle from cesium- 
137 was highest in Tampa, Fla., for each of 
the 3 years under study. This is in agreement 
with findings of Karches, et al. (10). The high- 
est value was in 1966, 3.7 mrem/a, decreasing 
in 1967 to 2.3 mrem/a. In 1968, the estimated 
dose to muscle at the Florida sampling station 
again decreased, to 1.5 mrem/a. All other 
sampling sites except South Dakota had values 
of less than 2 mrem/a in 1966; in 1967, less 
than 1 mrem/a; and in 1968, most decreased 
again. Estimation of dose to liver from dietary 
cesium-137 in 1966 was calculated to be 5.3 
mrem/a in Florida, and ranged from 3.1 
mrem/a in South Dakota to less than 2 mrem/a 
at other stations. 





The estimated dose to bone from cesium-137 
in mrem/a was calculated to be 2.7 at Tampa, 
Fla., the highest value in 1966. All other sta- 
tions’ estimates of dose to bone in 1966 from 
cesium-137 were <1 mrem/a. As expected, the 
muscle and bone doses indicated a decreasing 
trend during the period covered by this study. 
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SECTION I. MILK AND FOOD 


Milk Surveillance, December 1972 


Although milk is only one of the sources of 
dietary intake of environmental radioactivity, 
it is the food item that is most useful as an 
indicator of the general population’s intake of 
radionuclide contaminants resulting from en- 
vironmental releases. Fresh milk is consumed 
by a large segment of the population and con- 
tains several of the biologically important 
radionuclides that may be released to the en- 
vironment from nuclear activities. In addition, 
milk is produced and consumed on a regular 
basis, is convenient to handle and analyze, and 
samples representative of general population 
consumption can be readily obtained. Therefore, 
milk sampling networks have been found to 
be an effective mechanism for obtaining in- 
formation on current radionuclide concentra- 
tions and long-term trends. From such informa- 
tion, public health agencies can determine the 
need for further investigation or corrective 
public health action. 

The Pasteurized Milk Network (PMN) spon- 
sored by the Office of Radiation Programs, 
Environmental Protection Agency, and the 
Office of Food Sanitation, Food and Drug 
Administration, Public Health Service, consists 
of 63 sampling stations: 61 located in the 
United States, one in Puerto Rico, and one in 
the Canal Zone. Many of the State health de- 
partments also conduct local milk surveillance 
programs which provide more comprehensive 
coverage within the individual State. Data 
from 15 of these State networks are reported 
routinely in Radiation Data and Reports. 
Additional networks for the routine surveil- 
lance of radioactivity in milk in the Western 
Hemisphere and their sponsoring organizations 
are: 
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Pan American Milk Sampling Program (Pan 
American Health Organization and U.S. En- 
vironmental Protection Agency)—5 sam- 
pling stations 

Canadian Milk Network (Radiation Protec- 

tion Division, Canadian Department of Na- 

tional Health and Welfare)—16 sampling 
stations. 

The sampling locations that make up the 
networks presently reporting in Radiation Data 
and Reports are shown in figure 1. Based on 
the similar purpose for these sampling activi- 
ties, the present format integrates the comple- 
mentary data that are routinely obtained by 
these several milk networks. 


Radionuclide and element coverage 


Considerable experience has established that 
relatively few of the many radionuclides that 
are formed as a result of nuclear fission become 
incorporated in milk (1). Most of the possible 
radiocontaminants are eliminated by the selec- 
tive metabolism of the cow, which restricts 
gastrointestinal uptake and secretion into the 
milk. The five fission-product radionuclides 
which commonly occur in milk are strontium- 
89, strontium-90, iodine-131, cesium-137, and 
barium-140. A sixth radionuclide, potassium-40, 
occurs naturally in 0.0118 percent (2) abun- 
dance of the element potassium, resulting in a 
specific activity for potassium-40 of 830 pCi/g 
total potassium. 

Two stable elements which are found in milk, 
calcium and potassium, have been used as a 
means for assessing the biological behavior of 
metabolically similar radionuclides (radio- 
strontium and radiocesium, respectively). The 
contents of both calcium and potassium in milk 
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Figure 1. Milk sampling networks in the Western Hemisphere 
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have been measured extensively and are rela- 
tively constant. Appropriate values and their 
variations, expressed in terms of 2 standard 
deviations (2c), for these elements are 1.16 + 
0.08 g/liter for calcium and 1.51 + 0.21 g/liter 
for potassium. These figures are averages of 
data from the PMN for May 1963—March 
1966 (3) and are used for general radiation 
calculations. 


Accuracy of data from various milk networks 


In order to combine data from the inter- 
national, national, and State networks con- 
sidered in this report, it was first necessary to 
determine the accuracy with which each labor- 
atory is making its determinations and the 
agreement of the measurements among the 
laboratories. The Analytical Quality Control 
Service of the Office of Radiation Programs 
conducts periodic studies to assess the accuracy 
of determinations of radionuclides in milk per- 
formed by interested radiochemical labora- 
tories. The generalized procedure for making 
such a study has been outlined previously (4). 

The most recent study was conducted during 
July 1971 with 37 laboratories participating in 
an experiment on a milk sample containing 
known concentrations of iodine-131, cesium- 
137, strontium-89, and strontium-90 (5). Of 
the 17 laboratories producing data for the 
networks reporting in Radiation Data and 
Reports, 14 participated in the study. 

The accuracy results of this study for these 
14 laboratories are shown in table 1. Consider- 
able improvement has been made in the accu- 
racy of the analyses of all radionuclides com- 
pared to the results of previous studies. Some 
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improvement is still needed in the technique 
for determining the strontium-90 results. These 
possible differences should be kept in mind 
when considering the integration of data from 
the various networks. 


Development of a common reporting basis 


Since the various networks collect and 
analyze samples differently, a complete under- 
standing of several parameters is useful for 
interpreting the data. Therefore, the various 
milk surveillance networks that report regu- 
larly were surveyed for information on analyti- 
cal methods, sampling and analysis frequencies, 
and estimated analytical errors associated with 
the data. 

In general, radiostrontium is collected by an 
ion-exchange technique and determined by beta- 
particle counting in low-background detectors, 
and the gamma-ray emitters (potassium-40, 
iodine-131, cesium-137, and barium-140) are 
determined by gamma-ray spectroscopy of 
whole milk. Each laboratory has its own 
modifications and refinements of these basic 
methodologies. 

Many networks collect and analyze samples 
on a monthly basis. Some collect samples more 
frequently but composite the several samples 
for one analysis, while others carry out their 
analyses more often than once a month. Many 
networks are analyzing composite samples on 
a quarterly basis for certain nuclides The 
frequency of collection and analysis varies not 
only among the networks but also at different 
stations within some of the networks. In addi- 
tion, the frequency of collection and analysis 
is a function of current environmental levels. 


Distribution of mean results, quality control experiment 





Number of laboratories in each category 


Experi- 


mental 





Isotope and known concentration 


2e error 
Warning Unac- Total (pCi/liter) 


level > l ceptable ° 


Acceptable * 





Iodine-131 (69 pCi/liter) 
Cesium-137 (52 pCi/liter) 
Strontium-89 (31 pCi/liter) 
Strontium-90 (41.6 pCi/liter) 


0% ) 
) 














13 (100%) 0 
12 (92%) 0 
9 0 

A 3 


(23%) 





® Measured concentration equal to or within 2¢ of the known concentration. 
> Measured concentration outside 2¢ and equal to or within 3¢ of the known concentracion. 
© Measured concentration outside 3¢ of the known concentration. 
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The number of samples analyzed at a par- 
ticular sampling station under current condi- 
ditions is reflected in the data presentation. 
Current levels for strontium-90 and cesium-137 
are relatively stable over short periods of time, 
and sampling frequency is not critical. For the 
short-lived radionuclides, particularly iodine- 
131, the frequency of analysis is critical and 
is generally increased at the first measure- 
ment or recognition of a new influx of this 
radionuclide. 

The data in table 2 show whether raw or 
pasteurized milk was collected. An analysis (6) 
of raw and pasteurized milk samples collected 
during January 1964 to June 1966 indicated 
that for relatively similar milksheds or sam- 
pling areas, the differences in concentration of 
radionuclides in new and pasteurized milk are 
not statistically significant (6). Particular 
attention was paid to strontium-90 and cesium- 
137 in that analysis. 

Practical reporting levels were developed by 
the participating networks, most often based 
on 2-standard-deviation counting errors or 
2-standard-deviation total analytical errors 
from replicate analyses (3). The practical re- 
porting level reflects analytical factors other 
than statistical radioactivity counting varia- 
tions and will be used as a practical basis for 
reporting data. 

The following practical reporting levels have 
been selected for use by all networks whose 
practical reporting levels were given as equal 
to or less than the given value. 


Practical reporting level 
Radionuclide (pCi/liter) 
Strontium-89 5 
Strontium-90 2 
Iodine-131 10 
Cesium-137 10 
Barium-140 10 





Some of the networks gave practical report- 
ing levels greater than those above. In these 
cases, the larger value is used so that only data 
considered by the network as meaningful will 
be presented. The practical reporting levels 
apply to the handling of individual sample 
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determinations. The treatment of measure- 
ments equal to or below these practical report- 
ing levels for calculation purposes, particularly 
in calculating monthly averages, is discussed 
in the data presentation. 

Anaytical error or precision expressed as 
pCi/liter or percent in a given concentration 
range has also been reported by the networks 
(3). The precision errors reported for each of 
the radionuclides fall in the following ranges: 


Analytical errors of precision 
(2-standard deviations) 
1-5 pCi/liter for levels <50 
pCi/liter ; 

5-10% for levels > 50 pCi/ 
liter ; 

1-2 pCi/liter for levels <20 
pCi/liter ; 

4-10% for levels = 20 pCi/ 
liter ; 

4-10 pCi/liter for 
<100 pCi/liter ; 
4-10% for levels = 100 pCi/ 

liter. 


Radionuclide 
Strontium-89 





Strontium-90 


Iodine-131 levels 


Cesium-137 
Barium-140 


For iodine-131, cesium-137, and barium-140, 
there is one exception for these precision error 
ranges: 25 pCi/liter at levels <100 pCi/liter 
for Colorado. This is reflected in the practical 
reporting level for the Colorado milk network. 


Federal Radiation Council guidance applicable 
to milk surveillance 


In order to place the U.S. data on radio- 
activity in milk presented in Radiation Data 
and Reports in perspective, a summary of the 
guidance provided by the Federal Radiation 
Council for specific environmental conditions 
was presented in the February 1973 issue of 
Radiation Data and Reports. 


Data reporting format 


Table 2 presents the integrated results of the 
international, national, and State networks dis- 
cussed earlier. Column 1 lists all the stations 
which are routinely reported in Radiation Data 
and Reports. The relationship between the 
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Table 2. Concentrations of radionuclides in milk for December 1972 and 12-month period 
January 1972 through December 1972 





Radionuclide concentration 
(pCi /liter) 





, Type 
Sampling location of Strontium-90 Cesium-137 
sample * 





Monthly 12-month Monthly 12-month 
average > average average > average 
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See footnotes at end of table. 
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Table 2. Concentrations of radionuclides in milk for December 1972 and 12-month period 
January 1972 through December 1972—continued 





Radionuclide concentration 
(pCi /liter) 





Ty 
Sampling location a Strontium-90 Cesium-137 
le ® 








Monthly 12-month Monthly 12-month 
average > average average > average 
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See footnotes at end of table. 
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Table 2. Concentrations of radionuclides in milk for December 1972 and 12-month period 
January 1972 through December 1972—continued 





Sampling location 


Radionuclide concentration 
(pCi/liter) 





Ty 


rs) Strontium-90 Cesium-137 
sample * 





Monthly 12-month Monthly 12-month 
average > average average > average 





CANADA: 

Alberta: Calgary 
Ed 

British —— 


Winnipeg 
New Brunswick: 


Mo 
Newfoundland: 
Nova Scotia: 


Ontario: a 
Sault Ste. Marie 
Thunder Bay 
Toronto 
Wi 

Quebec: Montreal 


Saskatchewan: 
Ri 


CENTRAL AND SOUTH AMERICA: 





Canal Zone: 

Cristobal ¢ 
Chile: Santiago 
Colombia: Bogota 
Ecuador: Guayaquil 
Jamaica: Kingston 
Puerto Rico: 

San Juan ¢ 
Venezuela: 
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* P, pasteurized milk. 
R, raw milk. 


> When an individual sampling result was equal to or less than the practical re 


orting level, a value of ‘‘0’’ was used for averaging. 


Monthly averages less than the ——_ reporting level reflect the fact that some But not all of the individual samples making up the 


average contained levels greater t 
of samples in the monthly average is given in parentheses. 


an the practical reporting level. When more than one analysis was made in a monthly period, the number 


© Pasteurized Milk Network station. All other sampling locations are part of the State or National network. 
4 The practical reporting level for this network differs from the general ones given in the text. Sampling results for these networks were 


equal to or less than the following practical reporting levels: 
Cesium-137: Colorado—25 pCi/liter; Oregon—15 


Ci /liter. 


¢ This entry gives the average radionuclide concentrations for the Pasteurized Milk Network stations denoted by footnote °. 


NA, no analysis. 
NS, no sample collected. 


PMN stations and the State stations is shown 
in figure 2. The first column in table 2 under 
each of the reported radionuclides gives the 
monthly average for the station and the num- 
ber of samples analyzed in that month in paren- 
theses. When an individual sampling result is 
equal to or below the practical reporting level 
for the radionuclide, a value of zero is used for 
averaging. Monthly averages are calculated 
using the above convention. Averages which 
are equal to or less than the practical report- 
ing levels reflect the presence of radioactivity 
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in some of the individual samples greater than 
the practical reporting level. 

The second column under each of the radio- 
nuclides reported gives the 12-month average 
for the station as calculated from the preceding 
12 monthly averages, giving each monthly aver- 
age equal weight. Since the daily intake of 
radioactivity by exposed population groups, 
averaged over a year, constitutes an appropri- 
ate criterion for the case where the FRC radia- 
tion protection guides apply, the 12-month 
average serves as a basis for comparison. 
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Figure 2. 


Discussion of current data 


In table 2, surveillance results are given for 
strontium-90 and cesium-137 for December 
1972 and the 12-month period, January 1972 
to December 1972. Except where noted, the 
monthly average represents a single sample 
for the sampling station. Strontium-89, iodine- 
131, and barium-140 data have been omitted 
from table 2 since levels at all of the stations 
for December 1972 were below the respective 
practical reporting levels. 

Strontium-90 monthly averages ranged from 
0 to 15 pCi/liter in the United States for 
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State and PMN milk sampling stations in the United States 


December 1972, and the highest 12-month aver- 
age was 17 pCi/liter (Little Falls, Minn.) rep- 
resenting 8.5 percent of the Federal Radiation 
Council radiation protection guide. Cesium-137 
monthly averages ranged from 0 to 51 pCi/liter 
in the United States for December 1972, and 
the highest 12-month average was 53 pCi/liter 
(Southeast Florida) representing 1.5 percent 
of the value derived from the recommendations 
given in the Federal Radiation Council Report. 
Of particular interest are the consistently 
higher cesium-137 levels that have been ob- 
served in Florida (8) and Jamaica. 
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Milk Surveillance Programs, October 1972 


National Environmental Research Center—Las 
Vegas, Environmental Protection Agency 


The Milk Surveillance Network,: operated 
by the National Environmental Research Cen- 
ter—Las Vegas (NERC-LV), consists of 32 
regular and 5 alternate sampling locations 
(figure 1) situated in the offsite area surround- 
ing the Nevada Test Site (NTS). This routine 
network is operated in support of the nuclear 
testing programs sponsored by the U.S. Atomic 


Energy Commission (AEC) and by the Space 
Nuclear Systems Office, National Aeronautical 
and Space Administration. 

In the event of a release of radioactivity from 
the NTS, special sampling within the affected 


*This network is operated under a Memorandum of 
Understanding (No. AT (26~-1)-539) with the Nevada 
Operations Office, AEC, Las Vegas, Nev. 
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Table 1. Milk surveillance results, October 1972 








Date Radionuclide concentrations > 
Map collected Sample (pCi /liter) 

Location number (October type * 
1972) 





Sr 





California: 


Bishop: 
Sierra Farms 
Hinkley: 
Bill Nelson Dairy 
Independence: 
mith Ranch ¢ 


Nevada: 


Alamo: 

Williams Dairy 
Austin: 

Young’s Ranch 
Belmont: 

Pine Creek Ranch ° 
Currant: 

Blue Eagle Ranch 
Duckwater: 

Halstead Ranch ¢ 
Eureka: 
Martin Ranch 


0: 
Schofield Dairy 
Indian Springs: 

Indian Springs Ranch 
Las Vegas: 

Anderson Dairy 

Arden Dairy 

LDS Dairy Farms 
Lathrop Wells: 
Mills Ranch 


ik 


Lida: 
Lida Livestock Company 
Logandale: 
Vegas Valley Dairy 
Lund: 
McKenzie Dairy 
McGill: 
Larsen Ranch 
Mesquite: 
ughes Bros. Dairy 


a. 
earles Dairy ° 
yala: 

Sharp’s Ranch 
Pahrump: 

Owens Ranch 
Panaca: 

Kenneth Lee Ranch 
Shoshone: 

Kirkeby Ranch 
Springdale: 

Seidentopf Ranch 


Utah: 


~- we @&o S&S &® WOH SO SO HS SK 


Garrison: 
Gonder’s Ranch 
New: astle: 
Newcastle Dairy 
St. George: 
en 





























* 11, pasteurized milk. 
12, raw milk from Grade A producer(s). 
13, raw milk from family cow(s). 

> Two-sigma counting error provided when available. 

* Small sample size increased minimum detectable activity. 
NA, not analyzed. 


area is conducted to determine radionuclide operated in support of AEC operations in areas 
concentrations and to take protective action, other than the NTS when requested. A com- 
if required. Additional sampling networks are plete description of sampling and analytical 
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procedures was included with the milk results 
reported in the December 1972 issue of Radia- 
tion Data and Reports. 


Results 


The analytical results of all milk samples 
collected in October 1972 by NERC-LV surveil- 
lance programs are listed in table 1. With the 
exception of cesium-137 at levels near the mini- 
mum detectable activity (MDA) of 10 pCi/ 


Food and Diet Surveillance 


Efforts are being made by various Federal 
and State agencies to estimate the dietary in- 
take of selected radionuclides on a continuing 
basis. These estimates, along with the guidance 
developed by the Federal Radiation Council, 
provide a basis for evaluating the significance 
of radioactivity in foods and diet. 


Program 
California Diet Study 
Carbon-14 in Total Diet 
and Milk 
Connecticut Standard Diet 


Period reported 


liter, no gamma-emitting fission products were 
detected in any of the samples by gamma 
spectroscopy analysis. Levels of tritium, stron- 
tium-89, and strontium-90 near the MDA’s for 
these radionuclides (~ 200 pCi/liter, 2 pCi/ 
liter, and 1 pCi/liter, respectively) were also 
measured by radiochemistry analyses. Copies 
of these results were distributed to EPA Re- 
gional Offices and appropriate State agencies 
prior to publication. 


Networks presently in operation and reported 
routinely include those listed below. These net- 
works provide data useful for developing esti- 
mates of nationwide dietary intake of radio- 
nuclides. Programs reported in Radiation Data 
and Reports are as follows: 


Issue 





January—June 1971 


July-December 1971 
January—December 1971 


December 1972 


May 1972 
December 1972 


This program has been discontinued 


Institutional Total Diet 


October-December 1971 and 


June 1972 


1971 Annual Summary 


Radiostrontium in Milk 
Strontium-90 in Tri-City Diets 


January—December 1971 
January—December 1971 


November 1972 
December 1972 
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SECTION Il. WATER 


The Environmental Protection Agency and 
other Federal, State, and local agencies operate 
extensive water quality sampling and analysis 
programs for surface, ground, and treated 
water. Most of these programs include deter- 
minations of gross beta and gross alpha radio- 
activity and specific radionuclides. 

Although the determination of the total 
radionuclide intake from all sources is of pri- 
mary importance, a measure of the public 
health importance of radioactivity levels in 
water can be obtained by comparison of the 
observed values with the Public Health Service 
Drinking Water Standards (1). These stand- 
ards, based on consideration of Federal Radia- 
tion Council (FRC) recommendations (2-4) 
set the limits for approval of a drinking water 
supply containing radium-226 and strontium-90 
at 3 pCi/liter and 10 pCi/liter, respectively. 


Water sampling program 
California 
Colorado River Basin 
Community Water Supply Study 
Florida 
Interstate Carrier Drinking Water 
Kansas 
Michigan 
Minnesota 
New York 





North Carolina 

Radiostrontium in Tap Water 

Tritium Surveillance System 

Washington 

Water Surveillance Programs, NERC-LV 
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Higher concentrations may be acceptable if the 
total intake of radioactivity from all sources 
remains within the guides recommended by 
FRC for control action. In the known absence * 
of strontium-90 and alpha-particle emitters, 
the limit is 1,000 pCi/liter gross beta radio- 
activity, except when additional analysis indi- 
cates that concentrations of radionuclides are 
not likely to cause exposures greater than the 
limits indicated by the Radiation Protection 
Guides. Surveillance data from a number of 
Federal and State programs are published 
periodically to show current and long-range 
trends. Water sampling activities reported in 
Radiation Data and Reports are listed below. 


* Absence is taken to mean a negligibly small fraction 
of the specific limits of 3 pCi/liter and 10 pCi/liter for 
unidentified alpha-particle emitters and strontium-90, 
respectively. 


Period reported Issue 


January—December 1970 June 1972 
1968 March 1972 
1969 September 1972 
1969 January 1972 
1971 May 1972 
January—December 1971 February 1973 
January—June 1970 November 1971 
July 1970—June 1971 November 1972 
July-December 1970 and 
January—June 1971 May 1972 
1968-1970 September 1972 
July-December 1971 November 1972 
July-September 1972 February 1973 
July 1969-June 1970 March 1972 
July-September 1972 March 1973 
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Gross Radioactivity in Surface Waters of the United States 


October-November 1972 


Office of Water Planning and Standards 
U.S. Environmental Protection Agency 


The monitoring of gross radioactivity in sur- 
face waters of the United States was initiated 
in 1957 as part of the Water Pollution Surveil- 
lance System (formerly National Water Quality 
Network) of the U.S. Public Health Service. 
Currently, the program is operated by the U.S. 
Environmental Protection Agency, Office of 
Water Planning and Standards. Regional offices 
of the Environmental Protection Agency are 
responsible for the collection and retrieval sys- 
tem. Radioactivity analyses was performed in 
the centralized laboratories of the Office of 
Water Planning and Standards (Cincinnati, 
Ohio). 


Table 1. 


The regular reporting of gross radioactivity 
data in Radiological Health Data and Reports 
was terminated with the publication of data 
for October 1968 (April 1969 issue). With the 
publication of data for January 1971, this 
activity was resumed as a monthly report 
series. The unpublished data for the time inter- 
val of November 1968 through December 1970 
will be the subject of a future summary article. 

Tables 1 and 2 present the gross alpha and 
beta radioactivity results for samples collected 
from rivers during October and September 
1972. The analytical procedures used for deter- 
mining gross alpha and beta radioactivity are 


Gross radioactivity in U.S. surface waters, October 1972 





River and station 


Gross alpha radioactivity 


Gross beta radioactivity 
(pCi /liter) 


a aed (pCi /liter) 

o 
grab 

samples 





Dissolved 
solids 


Suspended 
solids 





Colorado River: 
Moab, Utah 
Highway bridge 


Above Mill Creek, Utah 
Dolores River: 
Bedrock, Colo 
Gateway, Colo 
Green River: 
Greendale, Utah 
LaBarge, Wyo 
Ohio River: 
Cincinnati, Ohio 
Roanoke River: 
John Kerr Dam, Va 
San Miguel River: 
Uravan, Colo 
Below Uravan, Colo 
Naturita, Colo 


San Juan River: 


St. Lawrence River: 
Massena, N.Y 





aw >d 


Awmwo 3 Aownwnwry 


wim OS PRAORMOM © BA WO NMwYhHE CNHOHr 


Can 
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AAAA @ wReanen 
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Table 2. Gross radioactivity in U.S. surface waters, November 1972 





River and station 


Gross alpha radioactivity 


Gross beta radioactivity 
(pCi/liter) 


N 7 on (pCi liter) 
rs 


grab 
samples 





Suspended Dissolved 
solids i i solids 





Roanoke River: 
John Kerr Dam, Va 


St. Lawrence River: 


ED Mb cts nikincdeendbnndasinkheideheanehdebenegdonsen 


Susquehanna River: 
Holtwood, Pa 




















described in the 13th Edition of Standard 
Methods for the Examination of Water and 
Wastewater (1). Results are collected for the 
date of counting and are not corrected to the 
date of collection. The sensitivity in counting 
is that defined by the National Bureau of 
Standards, Handbook 86 (2) and is calculated 
to be <0.2 pCi/liter for gross alpha radio- 
activity and <1 pCi/liter for gross beta radio- 
activity measurements. 
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Water Surveillance Programs, October 1972 


National Environmental Research Center—Las 
Vegas, Environmental Protection Agency 


The Water Surveillance Network,’ operated 
by the National Environmental Research Cen- 
ter—Las Vegas (NERC-LV), consists of 90 
sampling locations (figures 1 and 2) situated in 
the offsite area surrounding the Nevada Test 
Site (NTS). This routine network is operated 
in support of the nuclear testing programs 
sponsored by the U.S. Atomic Energy Com- 


mission (AEC) and by the Space Nuclear Sys- 
tems Office, National Aeronautical and Space 
Administration. 

In the event of a release of radioactivity 
from the NTS, special sampling within the 


‘This network is operated under a Memorandum of 
Understanding (No. AT(26-1)-539) with the Nevada 
Operations Office, AEC, Las Vegas, Nev. 
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Figure 1. 


NERC-LV Water Surveillance Network 
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Figure 2. Water Surveillance Network—Las Vegas Valley 


affected area is conducted to determine radio- 
nuclide concentrations and to take protective 
action, if required. Other sampling networks 
are operated in support of AEC operations in 
areas other than the NTS when requested. A 
complete description of sampling and routine 
analytical procedures was included with the 
water results reported in the November 1972 
issue of Radiation Data and Reports. 
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Results 


The analytical results of all water samples 
collected in October 1972 by the NERC-LV 
Water Surveillance Network are listed in table 
1. No gamma-emitting fission products were 
detected in any of the samples by gamma 
spectroscopy analysis. The analytical results of 
samples selected for special analyses will be 
reported at a later date. 





Table 1. NERC-LV water surveillance results, October 1972 





Radioactivity concentration * 
Data (pCi/liter) 

Location Map collected 
number (1972) 





Gross Gross Tritium 
alpha beta 





California: 


Fish and Game Office 9 ‘ : NA 
Owens River, 3 miles east ° x NA 
Death Valley Junction: 


Lila’s Cafe 230 +220 


NA 
NA 


NA 
NA 


NA 
NA 


NA 
NA 
NA 


Hinkley: 
Bill Nelson Diary 
Little Lake: 
Little Lake Ranch 
Lone Pine: 
Diaz Lake 
Forest Service Ranger Station 
Olancha: 
Haiwee Reservoir 
Ridgecrest: 


Shoshone: 
Chevron Service Station 


oom OF © om me 


Nevada: 


Adaven: 

Canfield Ranch 
Alamo: 

Sheri’s Bar-_-_--_- 


Williams Dairy 
Ash Meadows: 

Ash Meadows Lodge.-_-__ 

Ash Meadows Pond 
Austin: 

County Courthouse 
Beatty: 

Richfield Service Station 
Blue Diamond: 


on an FON 


~~ 
noe 


Cactus Springs: 
Mobile Service Station 
Caliente: 
Agricultural Extension Station 
Meadow Valley Wash 
Clark Station: 
Five Mile Ranch 
Coyote Summit: 
Sand Spring Well 
Currant: 


i 
wo 


ia 
ors 


— 
@ 


nore 
oo 


Diablo Highway: 
Maintenance Station 
Diablo: 
Reed Ranch 
Elgin: 
Water Tower 
Ely: 


eo bw WwW 
-~ © NN 


Chevron Service Station 
Comins 
Eureka: 
Chevron Service Station 
Glendale: 


te ne 
a a 
ne wd & HOH & CO & 2H CO F&F BK CO KF DY AT & CO NNN & 


Hawthorne: 
Walker Lake ¢ 
iko: 
Crystal Springs 
Schofield Dairy 
Indian Springs: 
Chevron Service Station 
Las Vegas: 
Cal-Nev Jet Fuels 




















<220 
930 +230 


See footnotes at end of table. 
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Table 1. NERC-LV water surveillance results, October 1972—Continued 





Location Map 
number 





Radioactivity concentration * 

Data (pCi/liter) 

collected Sample la 
(1972) type > 





Gross Tritium 
beta 





Nevada: 


Lake Mead Vegas Wash 
LDS Dairy Farm 
Lloyd Ranch 
L V Water District Well 28 
Municipal Golf Course 
Tule Springs 
Tule Springs Pond 
atin. kc amisaenensnaweduwaudsaies wannienaal 
Lathrop Wells: 
Texaco Service Station 
Lida Junction: 
Cottontail Ranch 
Lida: 
Lida Livestock Company 
Pond at storage tan 
und: 
Gardner Grocery 
Manhattan: 
Country Store 
Seyler Reservoir 
Mercury: 
Groom Lake 
Moapa: 
Pedersen Valley View Ranch 
Mt. Charleston: 
Kyle Canyon Fire Station 
Nyala: 
Sharp’s Ranch 
Pahrump: 
Texaco Service Station 
Pioche: 
County Courthouse 
Round Mt: 
Mobil Service Station 
Scotty’s Junction: 
Chevron Service Station 
Springdale: 
Peacock Ranch 
Pond 
Sunnyside: 
Adam McGill Reservoir 
Wildlife Management Headquarters 
Tonopah: 
Jerry’s Chevron Station 
Tonopah Test Range CP-1 
Warm Springs: 
Se . 
Hot Creek Ranch . 
Service Station and Cafe 
Twin Springs Ranch 


Utah: 


Cedar City: 
M. D. Baldwin Reservoir 
Garrison: 
Pruess Reservoir ° 
Rowley Grocery 
Newcastle: 
Municipal Reservoir 
Newcastle Dairy 
St. George: 
R. Cox Dairy 








890 +230 
<220 
<220 
<230 


<220 
<220 
N 


ARonee »& 


aon 


NA 
240 +230 


on &® © DS OO FF CO ND NWS & OCOWW 


POnn OOO CO BR DO & 
ZZZZ ZZ ZZ 
Prr> Pr PP 




















* Two-sigma counting error provided when available. 
b 21—pond, lake, reservoir, stock tank, stock pond. 
22—-stream, river, creek. 
23—well. 


24—Miultiple supply—mixed water sample consisting of mixed or multiple sources of water, such as well or spring. 


27—-spring. 
° Quarterly samples. 
A, not analyzed. 


For the purpose of identifying the source of 
gross radioactivity in all network samples and 
comparing concentrations with both the AEC 
Concentration Guides and the PHS Drinking 
Water Standards, selected samples are being 
given special analyses at least once a year be- 
ginning with samples taken during calendar 
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year 1972. For surface water samples, the spe- 
cial analyses will include strontium-89, stron- 
tium-90, plutonium-238, plutonium-239, ura- 
nium, and radium-226. 

Copies of these results are distributed to 
EPA Regional Offices and appropriate State 
agencies prior to publication. 





SECTION Il. AIR AND DEPOSITION 


Radioactivity in Airborne Particulates and Precipitation 


Continuous surveillance of radioactivity in 
air and precipitation provides one of the 
earliest indications of changes in environmental 
fission product radioactivity. To date, this sur- 
veillance has been confined chiefly to gross beta 
radioanalysis. Although such data are insuffi- 
cient to assess total human radiation exposure 
from fallout, they can be used to determine 
when to modify monitoring in other phases of 
the environment. 

Surveillance data from a number of pro- 


Network 
Fallout in the United States and 
other areas, HASL 
Mexican air monitoring program 
Plutonium in airborne particulates 
Surface air sampling program, 
80th Meridian Network, HASL 


January—December 1970 
May—August 1972 
July-September 1972 


January—December 1969 


grams are published monthly and summarized 
periodically to show current and long-range 
trends of atmospheric radioactivity in the 
Western Hemisphere. These include data from 
activities of the Environmental Protection 
Agency, the Canadian Department of National 
Health and Welfare, and the Pan American 
Health Organization. 

In addition to those programs presented in 
this issue, the following programs were pre- 
viously covered in Radiation Data and Reports. 


Period Issue 
December 1971 
January 1973 
March 1973 


February 1972 
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1. Radiation Alert Network 
December 1972 


Quality Assurance and 
Environmental Monitoring Laboratory 
Environmental Protection Agency 


Surveillance of atmospheric radioactivity in 
the United States is conducted by the Radia- 
tion Alert Network (RAN) which regularly 
gathers samples at 68 locations distributed 
throughout the country (figure 1). Most of 
the stations are operated by State health de- 
partment personnel. 

The station operators perform “field esti- 
mates” on the airborne particulate samples at 
5 hours after collection, when most of the 
radon daughter products have decayed, and 


at 29 hours after collection, when most of the 
thoron daughter products have decayed. They 
also perform field estimates on dried precipita- 
tion samples and report all results to appro- 
priate Environmental Protection Agency offi- 
cials by mail or telephone depending on levels 
found. A compilation of the daily field estimates 
is available upon request from the Quality As- 
surance and Environmental Monitoring Labora- 
tory, EPA, Research Triangle Park, N.C. 27711. 
A detailed description of the sampling and ana- 
lytical procedures was presented in the March 
1968 issue of Radiological Health Data and 
Reports. 

Table 1 presents the monthly average gross 
beta radioactivity in surface air particulates 
and deposition by precipitation, as measured 
by the field estimate technique, during Decem- 
ber 1972. 
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Table 1. Gross beta radioactivity in surface air and precipitation, December 1972 





Gross beta radioactivity Precipitation 
(5-hour field estimate) 
(pCi/m*) 





Field estimation of deposition 
Station location 








Number Depth Total 
(mm) deposition 


Minimum | Average * ° 
samples (nCi/m‘) 
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* The monthly average is calculated by weighting the field estimates of individual air ny with length of sampling period. 
> This station is part of the tritium surveillance system. No gross beta measurements are done. 


Radiation Data and Reports 





2. Canadian Air and Precipitation Monitoring Surface air and precipitation data for Decem- 


Program,’ December 1972 


Radiation Protection Division 


ber 1972 are presented in table 2. 


Table 2. Canadian gross beta radioactivity in surface 
air and precipitation, December 1972 





Department of National Health and Welfare 


The Radiation Protection Division of the 
Canadian Department of National Health and 
Welfare monitors surface air and precipitation 
in connection with its Radioactive Fallout Study 


Air surveillance 
gross beta 
radioactivity 
(pCi/m*) 


Precipitation 
measurements 





Maxi-| Mini- 
mum | mum 


Average 
concen- 
tration 

(pCi/ 
liter) 


(nCi/m*) 





Program. Twenty-four collection stations are 
located at airports (figure 2), where the sam- 
pling equipment is operated by personnel from 
the Meteorological Services Branch of the De- 
partment of Transport. Detailed discussions of 
the sampling procedures, methods of analysis, 
and interpretation of results of the radioactive 
fallout program are contained in reports of the 
Department of National Health and Welfare 
(1-5). 

A summary of the sampling procedures and On 
methods of analysis was presented in the May = [Thunder Bay 
1969 issue of Radiological Health Data and 
Reports. 


Winnipeg 
Yellowknife 


So 
f=) 
So 





28 
159 
9 





* Prepared from information and data obtained from 
the Canadian Department of National Health and 
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Figure 2. Canadian air and precipitation monitoring program 
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3. Pan American Air Sampling Program 
December 1972 


Pan American Health Organization and 
U.S. Environmental Protection Agency 


Gross beta radioactivity in air is monitored 
by countries in the Americas under the auspices 
of the collaborative program developed by the 
Pan American Health Organization (PAHO) 
and the Environmental Protection Agency 
(EPA) to assist PAHO-member countries in 
developing radiological health programs. 

The air sampling station locations are shown 
in figure 3. Analytical techniques were described 
in the March 1968 issue of Radiological Health 
Data and Reports. The December 1972 air 
monitoring results from the participating coun- 
tries are given in table 3. 
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Figure 3. Pan American Air Sampling Program stations 
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Table 3. Summary of gross beta radioactivity in 
Pan American surface air, December 1972 





Gross beta radioactivity 
: 5 (pCi/m!) 
Station location 








Argentina: 
Bolivia: 
Chile: 
Colombia: 
Ecuador: 


Guyana: Georgetown 
Jamaica: Kingston 
Peru: Lima 
Venezuela: 




















| 0.06 | 0.00 | 0.02 





_* The monthly average is calculated by weighting the individual samples 
with length of sampling period. Values less than 0.005 pCi/m# are reported 
and used in averaging as 0.00 pCi/m*. 





4. California Air Sampling Program 
December 1972 


Bureau of Radiological Health 
California State Department of Public Health 


The Bureau of Radiological Health of the 
California State Department of Public Health 
with the assistance of several cooperating agen- 
cies and organizations operates a surveillance 
system for determining radioactivity in air- 
borne particulates. The air sampling locations 
are shown in figure 4. 

All air samples are sent to the Sanitation 
and Radiation Laboratory of the State Depart- 
ment of Public Health where they are analyzed 
for their radioactive content. 
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Figure 4. California air sampling program stations 


Airborne particles are collected by a con- 

tinuous sampling of air filtered through a 47 Table 4. Gross ~ nergy ng in California air 
a . 1972 

millimeter membrane filter, 0.8 micron pore nba se 


size, using a Gast air pump of about 2 cubic | | Gross beta radioactivity 
° ° ° | Num- | (pCi/m?) 
feet per minute capacity, or 81.5 cubic meters Station location 


ber of |____ 


per day. Air volumes are measured with a | ‘ples | Maxi- | Mini- 
direct reading gas meter. Filters are replaced some 
every 24 hours except on holidays and week- Bakersfield 


ends. The filters are analyzed for gross alpha Berkeley 
and beta radioactivity 72 hours after the end El Centro. 


of the collection period. The daily samples are a 
then composited into a monthly sample for Redding 


J Sacramento 
gamma spectroscopy and an analysis for stron- Selinas.—--.--- 
tium-89 and strontium-90. Table 4 presents the Gon Digs. 


monthly gross beta radioactivity in air for <n 
December 1972. The monthly sample results 
are presented quarterly. 











April 1973 





REFERENCES 


(1) BIRD, P. M., A. H. BOOTH, and P. G. MAR. 
Annual report of 1959 on the Radioactive Fallout 
Study Program, CNHW-RP-3. Department of Na- 
tional Health and Welfare, Ottawa, Canada (May 
1960). 

(2) BIRD, P. M., A. H. BOOTH, and P. G. MAR. 
Annual report for 1960 on the Radioactive Fallout 
Study Program, CNHW-RP-4. Department of Na- 
tional Health and Welfare, Ottawa, Canada (Decem- 
ber 1961). 


(3) MAR, P. G. Annual report for 1961 on the Radio- 
active Fallout Study Program, CNHW-RP-5. Depart- 
ment of National Health and Welfare, Ottawa, 
Canada (December 1962). 

(4) BEALE, J. and J. GORDON. The operation of 
the Radiation Protection Division Air Monitoring 
Program, RPD-11. Department of National Health 
and Welfare, Ottawa, Canada (July 1962). 

(5) BOOTH, A. H. The calculation of permissible levels 
of fallout in air and water and their use in assessing 
the significance of 1961 levels in Canada, RPD-21. 
Department of National Health and Welfare, Ottawa, 
Canada (August 1962). 














WINNEMUCCA 


LOVELOCK 


NYOSITIVO 


VI 


SCALE IN MILES 
0102030 50 75 100 


\ 





BATTLE MTN 


HOT CREEK , 
STONE CABIN R 


DANSBY R 
A 


< 
SPRING hicks 





CARLIN 


‘ 
DUCKWATER 
CURRANT MAINT. ST 
CURRANT 
‘ 
BLUE EAGLE RN 
SUNNYSIDE 





MESQUITE 
WARM SPGS. RN 
LOGANDALE 


LAS VEGAS 








Figure 1. 
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Air Surveillance Network, December 1972 


National Environmental Research Center—Las 
Vegas,’ Environmental Protection Agency 


The Air Surveillance Network? (ASN), op- 
erated by the National Environmental Research 
Center-Las Vegas (NERC-LV), consists of 104 
active and 18 standby sampling stations located 
in 21 western States (figures 1 and 2). The net- 
work is operated in support of nuclear testing 
sponsored by the Atomic Energy Commission 
(AEC) at the Nevada Test Site (NTS), by the 
Space Nuclear Systems Office at the Nuclear 
Rocket Development Station (which lies within 
the NTS), and by the AEC at any other desig- 
nated testing sites. 


*Formerly the Western Environmental Research 
Laboratory. 

*The ASN is operated under a Memorandum of 
Understanding (No. AT(26-1)-539) with the Nevada 
Operations Office, U.S. Atomic Energy Commission. 


The stations are operated by State health 
department personnel and by private individ- 
uals on a contract basis. All active stations are 
operated continuously with filters being ex- 
changed over periods generally ranging from 
24 to 72 hours. All samples are mailed to the 
NERC-LV unless special retrieval is arranged 
at selected locations in response to known re- 
leases of radioactivity from the NTS. A com- 
plete description of sampling and analytical 
procedures was presented in February 1972 
issue of Radiation Data and Reports. 


Results 


Table 1 presents the monthly average gross 
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Figure 2. NERC-LV Air Surveillance Network stations outside Nevada 





Table 1. Summary of gross beta radicactivity concentrations in air, December 1972 





Location 


Number 
of 
samples 


Concentration 
(pCi/m') 





Minimum | Average * 
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See footnote at end of table. 
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Table 1. Summary of gross beta radioactivity concentrations in air, December 1972— 
continued 





Location 


Concentration 


Number (pCi/m?) 





Minimum 


re) 
samples 


Maximum Average * 





Enterprise 
Garrison 


Salt Lake City__ 
St. George 
Wendover 


Wyo: Rock Springs 
Worland 

















ee ed ed 
AAAAAAAAAAAAAAAAAAA 
erererererevetetetet eter ete t tat et oto 
rerererereret fete etet at tat etal a ta 





* Individual values less than the minimum detectable concentration (MDC) are set equal to the MDC for 
averaging. A monthly average less than the minimum reportable value of 0.1 pCi/m? is reported as <0.1. 


beta concentrations in air for each of the net- 
work stations. The highest gross beta concen- 
trations within the network was 1.0 pCi/m? 
at St. Joseph, Mo. The minimum reporting con- 
centration for gross beta is 0.1 pCi/m*. For 
averaging purposes, individual concentrations 
which are below the minimum detectable con- 
centration (0.06 pCi/m*) are assumed to be 
equal to the minimum detectable concentration. 
Averages less than the minimum reporting level 


April 1973 


(0.1 pCi/m*) are reported as <0.1 pCi/m*. 
No radionuclides were identified by gamma 
spectrometry on any filters or charcoal car- 
tridges during December. 

Complete copies of this summary and listings 
of the daily gross beta and gamma spectrometry 
results are distributed to EPA regional offices 
and appropriate State agencies. Additional 
copies of the daily results may be obtained from 
the NERC-LV upon written request. 








SECTION IV. 


This section presents results from routine 
sampling of biological materials and other media 
not reported in the previous sections. Included 
here are such data as those obtained from 


OTHER DATA 


human bone sampling, Alaskan surveillance, 
and environmental monitoring around nuclear 
facilities. 





Environmental Levels of Radioactivity at Atomic Energy Commission Installations 


The U.S. Atomic Energy Commission (AEC) 
receives from its contractors semiannual re- 
ports on the environmental levels of radio- 
activity in the vicinity of major Commiss:on 
installations. The reports include data from 
routine monitoring programs where operations 
are of such a nature that plant environmental 
surveys are required. 

Releases of radioactive materials from AEC 
installations are governed by radiation stand- 


ards set forth by AEC’s Division of Operational 
Safety in directives published in the “AEC 
Manual.” ? 

A summary of the environmental radio- 
activity data follow for Rocky Flats Plant. 


Title 10, Code to Federal Regulations, Part 20, 
“Standards for Protection Against Radiation” contains 
essentially the standards published in Chapter 0524 of 
the AEC Manual. 





1. Rocky Flats Plant ’ 
January—December 1970 


Dow Chemical Company 
Golden, Colo. 


The Rocky Flats Plant (RFP) is engaged 
in routine production operations involving 
plutonium and uranium under contract to the 
Atomic Energy Commission (AEC). Its loca- 
tion, relative to population centers, is shown 
in figure 1. The basic goal guiding these opera- 
tions is total containment of radioactive mate- 
rials. The environmental survey program is 
designed to assure that radioactive materials 
released are below the AEC standards. Follow- 
ing a fire in a plutonium production building on 
May 11, 1969, environmental monitoring was 
enhanced, including expanded plutonium analy- 
ses of air, water, vegetation, and soil samples 
as well as gross alpha analyses (uranium plus 
plutonium) routinely performed. 

* Summarized from “Environmental Survey, January-— 


June, July-December 1970”, The Dow Chemical Com- 
pany, Rocky Flats Division, Golden, Colo. 
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The plant is located about 15 miles northwest 
of Denver, Colo. The surface stratum in this 
area consists of gravel washed out of the highly 
mineralized front range of the Rocky Moun- 
tains, where heterogeneous low-level deposits 
of uranium, thorium, and radium exist in the 
soil. These materials are measurable in most 
samples of air, water, and vegetation. 

Air 

Air samples, representative of 10 minutes 
of each hour, were collected at Coal Creek 
Canyon, Marshall, Boulder, Lafayette, Broom- 
field, Wagner Station, Golden, Denver, and 
Westminster. Samples are collected weekly and 
analyzed for total long-lived alpha radioactivity. 
The monthly average gross alpha radioactivity 
is shown in table 1. The recommended AEC 
concentration guide for insoluble plutonium is 
1 pCi/m’ averaged over 1 year for the individ- 
ual in the general population. The measured 
activity in table 1 ranges from 2 to 29 fCi/m!° 
for January to June and 1 to 9 fCi/m* for 
July to December and is indistinguishable from 
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Figure 1. Location of Rocky Flats Plant 


Table 1. Guoss long-lived alpha (uranium + plutonium) in offsite air samples. RFP environs, January-December 1970 





Average concentration 
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levels of activity resulting from naturally- 
occurring long-lived alpha emitters. The fluc- 
tuations in the range are statistical variations 
due to the low levels of activity being measured. 


Water 


Four reservoirs in the area are sampled 
biweekly. Local community tap water samples 
are collected monthly. A small pond on Walnut 
Creek at Indiana Street (Rocky Flats effluent 
course) is sampled weekly. Other streams and 
lakes in the area are sampled twice a year. 
These samples are analyzed for gross alpha 


Table 2. 


radioactivity content (uranium plus pluto- 
nium) and for plutonium by alpha spectrometry. 
Tables 2 and 3 summarize the results of the 
water sampling program. For January—June 
1970 the results indicate a gross alpha range of 
<0.1 to 11 pCi/liter in the reservoirs and Wal- 
nut Creek sampling program and <0.1 to 13 
pCi/liter from the community tap water sup- 
plies. The radioactivity of the Ralston Reservoir 
samples (11 pCi/liter) and the Arvada tap 
water sample (13 pCi/liter) has been identified 
in both cases as >99 percent uranium. The AEC 
guide for natural uranium is 20,000 pCi/liter. 
Maximum plutonium concentration noted was 


Radioactivity in reservoir samples, RFP environs, January-December 1970 





January-June 1970 


Gross alpha radioactivity 
(plutonium + uranium) 
(pCi/liter) 





Plutonium radioactivity 
(pCi/liter) 





Range 





Range Average 





<0.1- 0. 
on ‘ 


July-December 1970 


Ralston 
Standley 
Walnut Creek 








Table 3. 


Radioactivity in community tap water, RFP environs, January-December 1970 








Gross alpha radioactivity 
(plutonium + uranium) 
(pCi/liter) 


Station 


January-June 1970 





Plutonium radioactivity 
(pCi/liter) 
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1.45 pCi/liter in a sample taken from Walnut 
Creek at Indiana Street. 

The July-December 1970 results indicate a 
gross alpha concentration range of <0.005 to 
65 pCi/liter in the reservoirs and <0.005 to 
18 pCi/liter for the community tap water sup- 
plies. The 65 pCi/liter activity in Ralston 
Reservoir and the 18 pCi/liter level in the 
Denver tapwater were identified as natural 
uranium. Maximum plutonium concentration 
noted was 5.64 pCi/liter in a sample taken from 
Walnut Creek at Indiana Street. 


Fallout 


Fallout collection trays are located at all off- 
site air sampling stations and at standby sta- 
tions located in Arvada, Eastlake and Superior 
and analyzed for plutonium. More recently, fall- 
out samples from Berthoud and Castle Rock, 
Colo. also have been collected and analyzed for 
plutonium. The reported values include fallout 
resulting from atmospheric atomic test pro- 
grams as well as that originating from opera- 
tions at Rocky Flats. Table 4 summarizes the 
measurements for the January—December 1970 
period. 


Table 4. Plutonium radioactivity in fallout, RFP environs, 


January-December 1970 





January-June 1970 


Number of 
Location days 
| measured 


Average plutonium 
radioactivity 
| (pCi/m*-month)* 








Golden 
Lafayette____. 
Marshall 
Superior 
Wagner Station_ 
Westminster 


_ 
JYOWOoD EP PRAAAHE 


July-December 1970 


ARBA© | 


Coal Creek... __- a 
Denver 
Eastlake 


Lafayette__ 
Marshall 

Superior 

Wagner Station _ __- 
Westminster 


— 
WOAWOWUID 


* This includes worldwide fallout. 
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Vegetation 


Vegetation samples have been collected semi- 
annually. These samples are analyzed for gross 
alpha content only. Samples collected from 63 
locations during the July-December period 
were analyzed with activity levels ranging from 
<0.003 to 0.670 pCi/g dry weight. These re- 
sults are comparable in activity levels to pre- 
vious environmental surveys conducted at 
Rocky Flats. Results for July-December 1970 
are summarized in table 5. 


Table 5. Gross alpha radioactivity in vegetation samples 


RFP environs, July-December 1970 


| Number | 


Distance from plant | of 
samples | 





Gross alpha radioactivity 
(pCi/g dry weight) 





Range Average 





0.003-0. 666 | 0.096 
> 5 miles -003-— .526 } - 106 





Soil 

Twenty-three offsite soil samples have been 
analyzed for plutonium during January—June 
1970. These were taken from unsampled loca- 
tions 2 to 5 miles from the plant. These results 
are compared with 1969 results in table 6 and 
show no differences. 


Table 6. Plutonium content of offsite soil samples 


1969, 1970 


I Pe SA ———— 


Radioactivity 
Distance Number | d 
from of 
plant samples | 








| 5 miles or less__-- 48 


| 
| 
| 
| 2 to 5 miles__._-_- 





* Rocky Flats Lake road at South Boulder Diversion Canal. 
> Highway 93, !4-mile south of plant access road. 


Table 7 summarizes strontium-90 and pluto- 
nium concentrations made on 1969 soil samples. 
Comparison of plutonium to strontium-90 ratios 
at various locations might afford an inter- 
polation of the origin of the plutonium in the 
soil; however, the wide range of strontium-90 
concentrations found make any ratio compari- 
son meaningless. No subsequent strontium-90 
analyses are planned. 

In the July-December period, soil samples 
were collected within a radius of approximately 
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Table 7. Plutonium to strontium-90 ratios in soil samples 
(1969 collection) 





Disintegrations/minute/gram Plutonium to 
strontium-90 
; ivi ratio 
~~ Plutonium | Strontium-90 


Number Distance 
of samples from plant 








3.55 0.54 
0.25-15.9 0.02-11.0 
3.06 -49 
-04-30.9 -02-22.3 


13.2 .08 
-17-60.0 -O1- 6.5 























20 miles from the Rocky Flats Plant and were Recent coverage in Radiation Data and Reports: 
analyzed for plutonium. Samples collected dur- Period Issue 


ing this period are awaiting analysis. January—December 1969 October 1972 
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Reported Nuclear Detonations, March 1973 


(Includes seismic signals presumably from foreign nuclear detonations) 


The U.S. Atomic Energy Commission conducted an underground nuclear test at its Nevada Test 
Site on March 8, 1973. The test was in the low-intermediate yield range of 20 to 200 kilotons. 





| 


Not all of the nuclear detonations in the United States are announced 
| immediately, therefore, the information in this section may not be com- 
plete. A complete list of announced U.S. nuclear detonations may be ob- 
| tained upon request from the Division of Public Information, U.S. Atomic 
| Energy Commission, Washington, D.C. 20545. 
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SYNOPSES 


Synopses of reports, incorporating a list of key words, are furnished 
below in reference card format for the convenience of readers who may 
wish to clip them for their files. 


RADIOBIOASSAY PROGRAM OF THE INSTITUTIONAL TOTAL 
DIET SAMPLING NETWORK II. SELECTED PHYSIOLOGICAL 
CONSTANTS OF URINE. A. A. Moghissi and Mary G. Mayes. Radia- 
tion Data and Reports, Vol. 14, April 1973, pp. 225-232. 


The Institutional Total Diet Sampling Network program, initiated in 
1961, has provided information on the intake of certain radionuclides by 
selected groups of children and young adults, and the resulting radiation 
dose. Starting with 1966, this was supplemented by a radiobioassay pro- 
gram with the aim of improving radiation dose estimates by using escre- 
tion data. Numerous physiological parameters were measured to evalu- 
ate their suitability for the validation of a 24-hour urine sample. 

The results of measurements of volume, specific gravity, pH value, 
osmolality, and creatinine in samples collected during 1966-1968 are 
summarized. Results of these measurements, along with a review of 
available data, with particular emphasis on creatinine, are presented 
and discussed. 


KEYWORDS: Body burden, children, creatinine, diet, excretion, 
radiobioassay. 


RADIOBIOASSAY PROGRAM OF THE INSTITUTIONAL TOTAL 
DIET SAMPLING NETWORK III. CESIUM-137 DOSE ESTIMATES 
AND BODY BURDENS OF CHILDREN. A. A. Moghissi and Mary G. 
Mayes. Radiation Data and Reports, Vol. 14, April 1973, pp. 233-236. 


Urine samples collected from 10 stations of the Institutional Total 
Diet Sampling Network program were analyzed. Cesium-137 and potas- 
sium in food and urine were analyzed by gamma spectroscopy. The 
cesium-137 body burdens were established by using content of urine 
and the biological half-life of cesium in children, and by a model based 
on intake. 

Differences among results obtained, using each of these techniques, 
are discussed. Radiation dose calculations are based on recommendations 
in International Commission on Radiation Protection Report Number 2. 


KEYWORDS: Body burdens, cesium-137, children, diet, excretion, 
potassium, radiobioassay. 
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GUIDE FOR AUTHORS 


The editorial staff invites reports and technical notes 
containing information related to radiological health. 
Proposed reports and notes should contain data and 
interpretations. All accepted manuscripts are subject 
to copy editing with approval of the author. The author 


is responsible for all statements made in his work. 


Manuscripts are received with the understanding that 
other identical manuscripts are not under simultaneous 


- meaanaatans nor have appeared in any other publica- 
ion. 


The mission of Radiation Data and Reports is stated 
on the title page. It is suggested that authors read it 
for orientation of subject matter. 


Submission of manuscripts 


Send original and one legible copy of the paper, typed 
double-spaced on 8% by 11-inch white bond with 1-inch 
margins. 


Submitted manuscripts should be sent to Editor, Radi- 
ation Data and Reports. EPA. Office of Radiation 
sae, Waterside Mall, E615, Washington, D.C. 
Preparation of manuscripts 


The Government Printing Office style manual is used 
as a general guide in the preparation of all copy for 
Radiation Data and Reports. In addition, Radiation 
Data and Reports has oy a “Guide” regarding 
manuscript preparation which is available upon re- 
er However, for most instances, past issues of 

adiation Data and Reports would serve as a suitable 
guide in preparing manuscripts. 

Titles, authors: Titles should be concise and informa- 
tive enough to facilitate indexing. Names of authors 
should appear on the third line below the manuscript 
title. Affiliation of each author should be given by a 
brief footnote including titles, professional connections 


at the time of writing, present affiliation if different, 
and present address. 





Abstracts: Manuscripts should include a 100- to 150- 


word abstract which is a factual (not descriptive) sum- 
mary of the work. It should clearly and concisely 
state the purpose of the investigation, methods, results 
and conclusions. Findings that can be stated clearly 
and simply should be given rather than to state that 
results were obtained. 


A list of suggested keywords (descriptors) which are 
appropriate indexing terms should be given following 
the abstract. 


Introductory paragraph: The purpose of the investi- 


gation should be stated as early as possible in the 
introductory paragraph. 


Methods: For analytical, statistical, and theoretical 
methods that have appeared in published literature a 
general description with references to sources is suffi- 
cient. New methods should be described clearly and 
concisely with emphasis on new features. Both old and 
new methods, materials, and equipment, should be 
described clearly enough so that limitations of measure- 
ments and calculations will be clear to the readers. 
Errors associated with analytical measurements and 
related calculations should be given either as general 
estimates in the text or for specific data in appropriate 
tables or graphs whenever possible. 





Illustrations: Glossy photographic prints or original 


illustrations suitable for reproduction which help en- 
hance the understanding of the text should be included 
with the manuscript. Graphic materials should be of 
sufficient size so that lettering will be legible after 
reduction to printed page size (8% by 614 inches). 


All illustrations should be numbered and each legend 
should be typed double-spaced on a separate sheet of 
paper. Legends should be brief and understandable 
without reference to text. The following information 
should be typed on a gummed label or adhesive strip 
and affixed to the back of each illustration: figure 
number, legend, and title of manuscript or name of 
senior author. 


Tables: Tables should be self-explanatory and should 


supplement, not duplicate, the text. Each table should 
be typed on a separate sheet, double-spaced. All tables 
must be numbered consecutively beginning with 1, and 
each must have a title. 


Equations: All equations must be typewritten, prefer- 
ably containing symbols which are defined immediately 
below the equation. The definition of symbols should 
include the units of each term. Special symbols, such 
as Greek letters, may be printed carefully in the proper 
size, and exponents and subscripts should be clearly 
positioned. Mathematical notations should be simple, 
avoiding when feasible such complexities as fractions 
with fractions, subscripts with subscripts, etc. 


Symbols and units: The use of internationally ac- 


cepted units of measurements is preferred. A brief list 
of symbols and units commonly used in Radiation Data 
and Reports is given on the inside front cover of every 
issue and examples of most other matters of preferred 
usage may be found by examining recent issues. Isotope 
mass numbers are placed at the supper left of elements 
in long series of formulas, e.g., '"Cs; however, elements 
are spelled out in text and tables, with isotopes of the 
elements having a hyphen between element name and 
mass number; e¢.g., strontium-90. 


References: References should be typed on a sepa- 
rate sheet of paper. 





Personal communications and unpublished data 
should not be included in the list of references. The 
following minimum data for each reference should be 
typed double-spaced: names of all authors in caps. 
complete title of article cited, name of journal abbrevi- 
ated according to Index Medicus, volume number, first 
and last page numbers, month or week of issue, and 
year of publication. They should be arranged according 
to the order in which they are cited in the text, and not 
alphabetically. All references must be numbered con- 
secutively. 


Reprints 

Contributors are ordinarily provided with 50 courtesy 
copies of the articles in the form of reprints. In cases 
of multiple authorship, additional copies will be pro- 
vided for coauthors upon request. 
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